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ABSTRACT
In order to evaluate the effect of herbicides on weed management and grain yield of different rice
genotypes, an experiment was conducted at Rice Research Institute of Iran in Rasht during 2015-16
cropping season. The experiment was laid out in a split plot based on randomized complete block design
with three replications. The treatments included five levels of weed management as 1- sequential
application of pendimethalin followed by bensulfuron-methyl followed by cyhalofop- butyl; 2- sequential
application of pretilachlor followed by bensulfuron- methyl followed by cyhalofop-butyl; 3- sequential
application of pendimathelin followed by bensulfuron- methyl followed by propanil; 4- sequential
aﬁplication of pretilachlor followed by bensulfuron- methyl followed by propanil) along with 5- weedy
check (without using herbicide) under natural weed flora as the main plots and ten rice genotypes as
subplots. The results showed that the effects of genotype, weed management and their interaction was
significant on all traits including weed biomass, plant height, yield components and grain yield of rice.
Rice genotypes showed different responses in terms of evaluated traits at each level of weed management,
which may be related to different genetic characteristics and competitive ability of ?enotypes. All
herbicide treatments significantly reduced the weed biomass and increased grain yield of all genotypes
compared with weedy check; however sequential application of pretilachlor followed by bensulfuron-

methyl followed by Fm#anil is the best herbicide combination because of the least weed biomss and
highest weed control efficiency and also the highest grain yield in all genotypes. It seems that this
combination of herbicides can be a good alternative for hand weeding in order to reduce labor costs and
more economical production of rice.

Keywords: Bensulfuron- methyl, cyhalofop- butyl, pendimethalin, pretilachlor, propanil.
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Table 1- Some Characteristics of herbicides studied in the experiment

Trade name commone name Chemical family Mechanism of action
Stomp (EC) Pendimethalin (EC 33%) Dinitroaniline Microtubule assembly inhibitor
Rifit (EC) Pretilachlor (EC 50%) Chloroacetamide Inhibitor of synthesi:cc:(fj;/ery long-chain fatty
Londax Bensulfuron-methyl (WG 60%) Sulfonylurea Acetolactate synthase (ALS), inhibitor
Clincher 100(EC) Cyhalofop-butyl (EC 18%) Ar)g?ggngrlg?é)xy Acetyl CoA carboxylase (ACCase) inhibitor
Stam F (EC) Propanil (EC 36%) Amide Photosynthesis inhibitor at photosystem |1
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(Allahgholipoor et al., 2015;
Table 2- Characteristics of rice genotypes studied in the experiment (Transplanting)

No e iges P Daptosn e G
1 Hashemi Native cultivar 139.3 925 20.65 3500
2 Abjiboji Native cultivar 163.3 95 19.6 3500
3 Tazeh Hasani Improved cultivar 110 85 18.3 5040
4 Gilaneh Improved cultivar 111.2 90 21.6 5420
5 Shiroodi Improved cultivar 106 104 23 7500
6 Saleh Improved cultivar 115 98 26.7 5000
7 R118430-1 Line (Saleh/Hashemi) 120.75 87.5 20 4990
8 R118430-60 Line (Saleh/Hashemi) 114 87.5 20.6 7140
9 R118430-72 Line(Saleh/Hashemi) 117.75 88.5 20.5 4470
10 R118430-77 Line(Saleh/Hashemi) 119.92 84.5 19.95 6490
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1. Echinochloa crus-galli
2. Scirpus maritimu
3.Cyperus difformis
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Table 3. Analysis of variance for the effects of genotype and weed management on weed biomass and
some rice traits

MS
) . . 1000-
SOV df Weed biomass Pl_ant Pamclis Filled grami grain Grain yield
height (no.m™) (no.panicles™) .
weight
Block 2 1.16™ 20.58™ 2662.32™ 20.35™ 1.15™ 58652.8™
Herbicide o * o . o o
ol 4 83269436 508606 53680301 5831.35 81.88 75139387.2
Error a
8 0.26 19.57 850.99 21,73 2.08 14895
Genotype . * x x o o
P 9 9638.91 1821 1195645 757.59 103.56 6228095.7
GenotypexHerbicide - . - o . x
36 2418.86 176.03 22908.6 192.69 18.33 1346305.7
Errorb
90 561 6.8 689.63 8.91 135 19747
C.V (%) 155 2.77 7.53 7.19 401 4.23

“and : significant at the 5% and 1% probability levels, respectively

ns: Not- significant
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Table 4- Analysis of variance and slicing for interaction of rice genotypes in each weed management
level for evaluated traits

MS
.. . . . 1000-
Herbicide d.f Weed Plant Panicles Filled grains - N
biomass height (no.m?) (no.panicle™) grain Grain yield
' ' weight
Pendimethalin+Bensulfuron- . o - o o -
methul+Cyhalofop-butyl 9 762.4 518.59 62201 326.65 54.92 4501559
Pretilachlor+Bensulfuron- 9 669342  666.08” 41167 413.02" 26.15"  2858954™
methul+Cyhalofop-butyl
Pendimethalin+Bensulfuron- o 49550 38396™ 502.58" 30917 1268404
methul+Propanil
Pretilachlor+Bensulfuron- o wor . . o .
methul+Propanil 9 401.79 793.56 42421 184.33 46.61 2507328
Weedy check 9 36487 515.47" 9405.87" 101.78" 18.29™ 477074

“and " significant at the 5% and 1% probability levels, respectively  ns: Not- significant
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Table 5- Mean comparison of weed biomass and herbicide efficiency in response to the interaction of genotype and

weed management with slicing of interaction

Genotype Weed Weed biomass (g.m?) Herbicide efficiency (%)
management Total Grasses Sedges Total Grasses Sedges
Hashemi T1 65.342 33.10® 32.24% 73.42°9 74.1¢ 72.63 ¢
Abji boji T1 35.44°¢ 19.9% 15.54 ™ 92.01°¢ 91.87° 92.16 %
Gilaneh T1 24.85° 12.88°¢ 11.97 % 94.18"° 94.06 2 94.3%
Saleh T1 39.47¢ 23.69 15.78 91.37¢ 90.45 92.44
Shiroodi T1 46.27 ¢ 19.95 26.32® 91.79 93.34° 89.06 ™
Tazeh Hasani T1 37.83% 18.18°¢ 19.65 ¢ 88.75°¢ 91.08°2 85.15 ¢
R118430-1 T1 23.09 15.71°¢ 7.37°¢ 92.69 ¢ 91° 94.8%
R118430-60 T1 56.53° 32,46 ® 23.58 ® 85.07 84.3° 86°
R118430-72 T1 66.02 ° 36.49° 29,53 % 86.06 85.71 ™ 86.45 ¢
R118430-77 T1 26.77°F 15.04 ¢ 11.74 % 95,572 95,752 95312
Hashemi T2 68.39 37.76 ¢ 30.54 * 72.23¢ 705 74.07°¢
Abji boji T2 29.48" 18.05f 11.43° 93.35° 92.64° 94.25%
Gilaneh T2 79.44F 42.87 % 36.57 ¢ 81.39° 80.25° 82.65°
Saleh T2 89.77°¢ 69.68° 20.09 80.38° 71.97 90.42%
Shiroodi T2 33.35" 1596 f 16.39 94.26° 94.73° 93.46°
Table 5- Continued
Tazeh Hasani T2 116.29 ° 76.15° 40.14 65.41 " 62.67° 69.63 ™
R118430-1 T2 106.9 ¢ 4855 % 58.35° 66.13 ' 72.22% 58.46 ©
R118430-60 T2 97¢ 54.9 % 421 74.14° 73.45°¢ 74.99 ¢
R118430-72 T2 118.55° 64.61 % 53.94 74.97° 74.75 ¢ 75.3°¢
R118430-77 T2 193.79 110.46 83.33° 67.92°¢ 68.76 ¢ 66.71¢
Hashemi T3 144.43 9 77.1°¢ 67.33 ¢ 41.28° 39.87°¢ 42.82°
Abji boji T3 346.77° 214.28° 132,52 21.79' 12.48° 33.23¢
Gilaneh T3 78.09 4189F 36.2" 81.71° 80.67 ° 82.78°
Saleh T3 188.02 129.81¢ 58.21f 58.91°¢ 47.73 °d 72.15°
Shiroodi T3 221.87¢ 147.69 ¢ 74.17 % 60.64 ¢ 51.13°¢ 69.26°
Tazeh Hasani T3 278.58"° 194.72° 83.86 ™ 17.14j 454" 36.59 ¢
R118430-1 T3 216.95° 119.33¢ 97.63 ™ 31.24" 31.63° 30.66 ¢
R118430-60 T3 226.37°¢ 1185 ¢ 107.86° 39.67¢ 42.71 % 35.93¢
R118430-72 T3 127.88" 73.21° 54.67 1 73°¢ 71.35° 74.92°
R118430-77 T3 118.71° 77.43° 4128 80.35° 78.1° 835%
Hashemi T4 06f 0% 06° 99.76 ° 100° 99.49?
Abji boji T4 372" 2.03% 1.69° 99.16° 99.17° 99.15°
Gilaneh T4 78.09 11.9° 22.3° 97.46° 94.51° 89.39°
Saleh T4 253" 9.48° 15.822 94.47 4 96.18 ® 92.45"
Shiroodi T4 11.7°¢ 0.1°% 11.6° 97.92° 99.97°2 95.33
Tazeh Hasani T4 061f 0.042 0.56° 99.82°2 99.982 99.572
R118430-1 T4 061" 0.02° 0.59° 99.81° 99.99° 99.58 ¢
R118430-60 T4 953¢ 0.04° 9.49 % 97.38° 99.98° 94.36
R118430-72 T4 19.54°¢ 10.462 9.08 % 95.87 ¢ 95.91 * 95.83
R118430-77 T4 15.85 ¢ 0.72% 15.12°2 97.38° 99.8° 93.96 *
Hashemi T5 2461 128.25 177555 e e
Abji boji T5 4434° 24484 °¢ 19856° - e e
Gilaneh T5 427.02° 216.68 ¢ 21033
Saleh T5 457.54 ¢ 248.49 209.05% e
Shiroodi T5 563.7° 309.67° 254.03% e e
Tazeh Hasani T5 336.23" 203.99 ¢ 132.23¢ e e e
R118430-60 T5 375.229 206.84 ¢ 16839¢
R118430-72 T5 473.61°¢ 255.66 217.95° e
R118430-77 T5 604.14 2 353592 25055%  eem e e

Means in each column, followed by similar letter(s)
T,: Pendimethalin followed by bensulfuron-met

are not sifniﬁcantlr
0

different at 5% probability level, using Tukey ’s Test.
| followed by cyhalofop-butyl, T,:Pretilachlor followed by bensulfuron-methyl

followed by cyhalofop-butyl, Ts:Pendimethalin followed by bensulfuron-methyl followed by propanil, T,: Pretilachlor followed by
bensulfuron-methyl followed by propanil and Ts: Weedy check



1o 5 Shee g 5,0 sladale Cuy poe p la pSale 136 obj) il Ken 5 ol VYA

Jlie Sl 20y 5l eslaiul b 550 cale y pae g 0I5 4y (iSTy 0 @ Slao (S 5xKle duglie F Jgo
Table 6- Mean comparison of some rice traits in response to the interaction of genotype and weed
management with slicing of interaction

Genotype Weed hP!a?]t Paniclesr2 Flgf:ins g:a(i)i(r)\Oweight Grai?( yiﬁlql)
management eight (cm) (no.m™) (no.panicle™) © (kg.ha
Hashemi T1 114° 329.33°¢ 37°¢ 27.23 ¢ 3006.63 ©
Abji boji T1 107° 198.67 ¢ 41.67 % 28.97 1717.5°¢
Gilaneh T1 86.67 ¢ 336°¢ 69.672 25.67°¢ 42556 °¢
Saleh T1 82.67¢ 212°¢ 42.67¢ 25.7° 1820.5¢
Shiroodi T1 74.33° 286.67 ¢ 550 34.33° 5301.3 2
Tazeh Hasani T1 107.33° 240°¢ 3% 37.572 2158.17 F
R118430-1 T1 86¢ 560 ° 37¢ 24.03° 3624.97 ¢
R118430-60 T1 1132 637.332 42671 25.47° 4804.8°
R118430-72 T1 844 313.33 @ 49.33° 29.5°¢ 3502.43 ¢
R118430-77 T1 81¢ 354.67 ¢ 37.67°¢ 27.6¢ 2990.87 ¢
Hashemi T2 116.67° 377.33°¢ 49.67° 29.87° 3751 ¢
Abji boji T2 126.67 ° 202.67° 65° 29.27° 3095.23
Gilaneh T2 83.331 226.67 9 59.67° 29.73° 3318.2 ¢
Saleh T2 93.33 342.67 ¢ 52°¢ 26.73°¢ 3416.63°¢
Shiroodi T2 80°¢ 417.33¢ 65° 27.1°¢ 6113.9 2
Tazeh Hasani T2 104.67 ¢ 370°¢ 48° 34.23% 5038.93°
R118430-1 T2 97¢ 466.67 © 39¢ 25.53°¢ 3672.13 ¢
R118430-60 T2 105°¢ 512° 39.67¢ 27.1°¢ 4335.67 ¢
R118430-72 T2 86.33f 306.67 36.33 % 32,62 3041.87°
R118430-77 T2 91.33° 568 2 33¢ 25.4°¢ 3492.73°¢
Hashemi T3 125° 282.67°¢ 50.67 ® 36,52 3688.17 ¢
Abji boji T3 128° 237.33¢ 75.67 ° 29.07 * 4183.07°
Gilaneh T3 107.67°¢ 358.67° 59° 30.87 3938.23°¢
Saleh T3 91.67° 348° 53.33°¢ 25.13f 3384.53°
Shiroodi T3 83f 366 ° 47 % 28.53° 4886.8 °
Tazeh Hasani T3 104.67 ¢ 262.67 ¢ 41331 34° 2764.47°
R118430-1 T3 100¢ 509.33 2 30" 33.23° 3139.77°¢
R118430-60 T3 114° 345.33° 4433 29.5 ¢ 3291.27°¢
R118430-72 T3 93¢ 340° 39.33¢ 31L°¢ 3302.13°¢
R118430-77 T3 86" 332° 36.67 ¢ 29.33 ¢ 2838.57
Hashemi T4 121° 370.67° 50.67 324° 4349.07 ¢
Abji boji T4 130.67 2 31867 ° 51°¢ 31.53°¢ 4240.67 ¢
Gilaneh T4 99°¢ 320f 61° 27.6% 4268.3 ¢
Saleh T4 87.67°¢ 372.67° 56° 26.17 4339.73¢
Shiroodi T4 81.33f 621.332 52.33 34.37° 7229.43%
Tazeh Hasani T4 117° 369.33 e 50.33°¢ 36.43° 5507.17 °
R118430-1 T4 96.67 @ 572 43.33¢ 25.33F 5016.87 ¢
R118430-60 T4 117.33° 474,679 45331 28.93 ¢ 5066.17 ¢
R118430-72 T4 95« 597.33 ® 32° 3357 491327 ¢
R118430-77 T4 94.33 ¢ 540 ¢ 51.67 ™ 26.03 5580.23°
Hashemi T5 102.33° 317.332 24.33%2 28.2° 1527.912
Abji boji T5 66 124 14.33°¢ 26.67 ™ 405.7 ¢
Gilaneh T5 76.67°¢ 212°¢ 14.33°¢ 23.07F 547.84 ¢
Saleh T5 63.33F 166.67 ¢ 14.33° 27.67% 576.88 ¢
Shiroodi T5 579 269.33° 24.33° 23.9° 125157°
Tazeh Hasani T5 67.67 % 216°¢ 10.33° 32° 513.94 ¢
R118430-1 T5 70.67 ¢ 209.33 ¢ 13°¢ 25.57 ® 603.3 ¢
Table 6-Continued
R118430-60 T5 86° 222.67°¢ 26.332 26.07 @ 1130.98°
R118430-72 T5 65.33 ¢ 149.33 % 13°¢ 25.7 ¢ 407.23°¢
R118430-77 T5 69 ® 214.67°¢ 13.33° 26.2 537.3°¢

Means in each column, followed by similar letter(s) are not significantly different at 5% probability level, using
Tukey ’s Test.

T1: Pendimethalin followed by bensulfuron-methyl followed by cyhalofop-butyl, T,:Pretilachlor followed by
bensulfuron-methyl followed by cyhalofop-butyl, Ts:Pendimethalin followed by bensulfuron-methyl followed by
propanil, T,: Pretilachlor followed by bensulfuron-methyl followed by propanil and Ts: Weedy check
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